In this paper we examine the effect of widowhood on asset trajectories. In many industrialized countries, close to half of households are headed by women single, divorced, separated or widowed and therefore their ability to make financial decisions is crucial for their economic well-being as well as their dependents'. Meanwhile, research has found that women tend to be less involved with the stock market and have lower financial sophistication, leaving them out of an important way of accumulating resources via investing and saving. At the same time their higher risk aversion may have sheltered them from some of the effects of the financial crisis. For a two-adult household, the portfolio structure is likely to reflect preferences of the main financial decision maker (usually the husband). When widowhood occurs it could be that singles re-optimize their decisions according to their own preferences. We test this by examining whether there is a change in the wealth accumulation for households (over 60) that have experienced the shock of becoming widowed. Our results indicate there to be an initially statistically significant effect of widowhood on wealth --differential for women and men. The effect disappears once we control for health insurance, but re-appears several years after the shock suggesting a differential willingness to save for women and men.
I. Introduction
This paper looks at how couple savings preferences might shape wealth trajectories. In a couple, different preferences are merged in a decision to accumulate over time. When a couple dissolves from an exogenous shock, wealth can change its trajectory to absorb the preferences of the new single-person household. On the one hand, the question of asset accumulation is of importance as the resulting one-person asset management could signal vulnerability if the survivor has previously not been tasked with financial decision-making. On the other hand, the survivor can shape decisions on how much to save and in which forms according to their own preferences without having to compromise with the preferences of the spouse. We look into marital dissolution as a source of exogenous shock to test whether preferences of women and men differ with respect to savings decisions.
Our paper tracks asset trajectories resulting from a life shock, such as death of a spouse that typically occurs in families close to retirement age. We investigate what happens to women's outcomes once they are left on their own to manage their finances and compare it to that of men's. Our work is motivated by the fact that in many countries, more than half of the households are headed by women (single, divorced, separated or widowed) and therefore their ability to make financial decisions and generate adequate savings is crucial for their economic well-being at and during retirement.
The hypothesis is that the household saving pattern is likely to reflect preferences of the main financial decision maker (usually the husband). Once widowhood occurs singles can re-optimize their saving decisions according to their own preferences, keeping in mind their retirement well-being. Women are considered to be more risk averse than men, and with a lower discount rate, thus implying a higher savings pace, other things being equal. Given different behavior and preferences of women and men when it comes to investing, differences after the shock of widowhood will be observed. Our unique dataset allows us to test this hypothesis by examining whether there is a change in the portfolio accumulation pattern of households that have experienced the shock of becoming widowed (unlike focusing on singles, which would be a selfselected sample of those that have chosen to be single).
One crucial variable that is considered is bargaining power. If decisions are formulated according to bargaining power, which is the synthesis of the different preferences [5] , the gender dimension should disappear from our analysis. Once the decision structure is taken into account, all other information is redundant. If, instead, assortative mating took place, we should not observe bargaining power at work, as similar bargaining power couples would display very different trajectories according to whether they are high or low saving oriented couples We find that wealth trajectories after the shock are shaped by the gender of the survivor possibly reflecting differences in their preferences. Changes in bargaining power do matter for accumulation decisions, as predicted and we do not find the case for assortative mating.
Our paper identified a differential willingness to save among women and men after major life events. This could have important consequences for understanding the evolution of well-being of the elderly after major life events. From a policy stand point, this could be valuable in creating more flexible financial products that adapt to life patterns where preferences change and which help shape the accumulation pattern, such as mortgages and long-term savings plans.
Our paper is laid out as follows. Following the Introduction in Section I, the Literature and Conceptual
Framework is in Section II, then Data and Descriptives in Section III. The Empirical Strategy is in Section IV and the Empirical Analysis is in Section V. Section VI concludes.
II. Literature Background and Conceptual Framework

Portfolio decision making within the household
The decision of how much to accumulate and decumulate over the life course is a choice done at the family When an individual alone is the decision maker, like in a single headed household, economic theory predicts that the impatience rate, the risk aversion as well as the alternative interest rates in the market will shape the accumulation pattern. More impatient and less risk-averse individuals will, in general, have a less pronounced pattern of accumulation. If households behave as single agents, singles and couples should have identical features in their savings propensity. If the household is formed by individuals with different preferences, then preferences such as impatience and risk aversion are a mix (with unknown and possibly uneven weights) of family components. Browning (2000) [6] , for example, develops a theoretical model of household saving and portfolio behavior that takes explicit account of the possible differences between husband and wife preferences for saving for the future and finds that the distribution of income within the household can have a strong effect on savings behavior. The author highlights that saving decisions are the result of bargaining power within the couple and so the weights given to individual preferences depend upon the bargaining power each individual has. Mazzocco (2004) [13] shows that risk pooling within the household can also affect savings. Among a group of heterogeneous agents it can increase the amount of savings, but an increase in prudence of one agent can reduce household prudence and hence household saving by eliminating part of the uncertainty faced by the household and allocating pooled income according to individual risk preferences and decision power. Addoum and Kuong (2011) [1] find that risk tolerance of the spouse with more bargaining power will be pivotal in determining the portfolio decision.
Savings outcomes
When it comes to financial decision making, Friedberg and Webb (2006) [8] using a measure of bargaining power that includes the last say in financial decision making, find that wealth levels reflect the life-cycle horizon of the person with more bargaining power thus when men are in charge, households with older husbands have significantly higher wealth and those with older wives have lower wealth. When wives are in charge, the results are reversed. Grabka, Marcus and Sierminska (2013) [9] find that, when examining intrapartnership financial decision making, the difference in wealth holdings between a man and a woman within a couple is significantly smaller when the female manages the money and larger if the male partner has the last word in financial decisions with reference to Germany (Yilmazer and Lich 2013 [19] for the US).
Thus, in line with Browning (2000) [6] and Mazzocco (2004) [13] , asset accumulation and decumulation are the output decisions made at the intra-household level. The way partners discount future consumption is likely to be different reflecting different preferences. The pace at which the household saves will thus incorporate an average preference, weighted for the importance of each spouse. But how do assets evolve?
Asset trajectories over time
Assets are a stock variable and as such reflect past decisions. The current level of assets is the result of two different factors: i) past assets accrued according to their average returns and ii) active savings. 4 Past assets are given, while the return depends on the investment strategies. A riskier portfolio should be counterbalanced with a higher return, thus riskier portfolio should be correlated with a higher return. As a portfolio reflects the couple's decisions, we expect that if the survivor has higher risk aversion than the couple's average risk attitude, the portfolio will turn to a more prudential one with a lower return. This could be the case for a widow, given that women show, on average, a lower propensity for risky investments. A riskier portfolio may result if a widower is left to manage assets on his own.
Let us look into the two component of wealth accumulation in more detail. The first is the return to previous assets, which is the average return of all assets (both real and financial After a widowhood shock occurs, the survivor will adapt the savings choices to her/his behavior depending on their preferences. Optimal consumption should be such that its marginal utility is constant over time to respect the optimality condition:
Where r is the interest rate;  the subjective discount rate; u' the marginal utility; ct consumption at time t.
The more the interest rate is similar to the discount rate the smoother consumption will be over time.
However, as the discount rate and marginal utility parameters might differ a lot between those of the couple and the one of the survivor, we expect that consumption and thus savings trajectories will be shaped according to the survivor's preferences after the shock occurred and the adjustment period has passed. For example, if the subjective discount rate is lower for women (they are more patient) we expect that female survivors will shift to a higher accumulation pace. Patient households exhibit a higher accumulation rate than impatient households due to their lower desire for current consumption. If women differ from men in their saving preferences, we would expect that this saving behavior will be reflected several years after widowhood occurred. If women have different tastes for procrastination and riskiness, this will also be reflected in their asset trajectories. Differences in risk aversion may lead to a lower return (lower r in our equations) and thus a lower accumulation pace. So the asset returns and active savings will generate the final outcome on the current asset value (see Lusardi 2000[12] ). Thus, within preferences, the variables that affect the saving propensity are the subjective discount rate, impatience as well as risk aversion. 5 Consumption can also change after the widowhood shock to reflect fewer persons in the households and different tastes,
i.e. a widow/er might be willing to consume fewer resources in leisure-related activities (such as restaurants or outdoor activities) after widowhood occurs.
Summing up the two factors that can drive the asset accumualtion process, these include: asset returns, potentially lower for women and the saving behavior, potentially higher for women. If asset returns are in favor of men, due to more active investment strategies, the active saving rate potentially goes in the opposite direction. The prevalence of one of these two factors is ultimately an empirical question.
Our prior is that if the woman in the couple is more inclined to save than her partner, the higher her bargaining power, the more the couple will save to according to her preferences. If she does not have high bargaining power then after the shock we would expect the accumulation pattern to reflect more her preferences. Once controlling for bargaining power, the effect of widowhood could just disappear or at least be much more diluted.
Other aspects
Another factor not in the model that could explain changes in the portfolio after the spouse's death is financial planning. Couple planning, as well as financial decisions, could change when the couple dissolves. As highlighted by Ameriks, Caplin, Leahy, (2003) [2] the propensity to plan might increase the savings rate. The authors show that households with similar demographics exhibit huge differences in the amount of wealth.
The authors find that factors that are supposed to determine the saving propensity according to the life cycle theory actually have little influence (on saving propensity), while financial planning is the main ingredient of higher wealth accumulation patterns. This is contrary to Lusardi's (2000) findings, where she indicates that not holding stocks (and a higher prevalence of equity holdings) generates a lower return.
III. Data and Descriptives
To examine our question of interest we use the Health and Retirement Survey (HRS), a longitudinal panel study that surveys a representative sample of more than 26,000 Americans over the age of 50 every two years since 1992. The survey collects information about income, work, assets, pension plans, health insurance, disability, physical health and cognitive functioning, and health care expenditures. The asset information is collected at the household level. Income, earnings and other information is collected for all persons in the household. We use 10 waves of the RAND version of the data (1992-2010), which include imputations for income and wealth.
Our sample consists of couple households close to retirement age-over the age of 60 that have experienced a death of the spouse (either woman or man) during the sample period. Table 1 shows the distribution of the sample by waves. Consider t to be the time since shock. Since the shock occurs sometime in-between two waves, the wave immediately following the shock is considered to be the wave when the shock occurred (time t=0). 6 We also distinguish the pre-shock waves (time t<0), and the after shock waves (time t>0). In our sample, the first shock can occur after the 1st wave and the last shock can occur after the 8 th wave since we need to have an observation one wave before the shock, the shock and one wave after the shock. Thus, deaths that occurred after the 9 th wave are not considered in the analysis. We also exclude couples that have remarried. Our sample is an unbalanced panel with 2,528 couples.
Our net worth measure consists of financial assets, nonfinancial assets net of total liabilities. Financial assets include the value of checking, savings and T-bills; the net value of stocks, mutual funds, and investment funds;
IRA and other private pension accounts and net value of all other savings. Nonfinancial assets include the value of the primary and secondary residence, Liabilities include the value of all mortgages and land contracts; other type of home loans and value of other debt. We adjust monetary values of wealth and income by the consumer price index to 2000 values. Table 2 indicates that both wealth (and income) decline prior to death of a spouse (for both women and men) measured both with a mean and median. For men overall wealth slightly increases after the shock and for women it remains stable. Financial assets for women decline. In terms of household income the decline of household size is evident with the prevalence of lower income, but households in which the woman is the survivor have lower wealth levels by 10 000-12 000 USD. Table 2 . Average and median statistics in our sample before and after the shock, by gender.
Source: HRS wave 1-10
In the figures below, we provide a snapshot of wealth before and after the shock separately for women and men ( Figure 1 ). Changes in wealth are occurring before and after the death of the spouse. Decumulation begins two waves before the actual event, but the trajectory is different for women and men. In stark contrast to men, women's net worth continues to fall after the death of the spouse. Given that there are strong age effects in wealth accumulation, we check the trajectories of wealth by age. 
IV. Empirical Strategy
Asset trajectories and widowhood
In our empirical model, we want to test whether asset trajectories are affected by widowhood and whether once we control for preferences this effect disappears or remains robust. We also check whether the effect varies by gender. For this we use a fixed effect strategy to control for the individual specific effect, which is allowed by the panel dimension of our dataset and estimate the following equation for net worth.
(1)
where Xit is age, age squared, presence of children, log of household income, level of education (high school and below, high school, some college, college and above) labor market status, health status, health insurance, etc.. Error term, uit include an idiosyncratic error term, it, and fixed effect (i). Unless otherwise specified our variables refer to the survivor in the couple. We also include a dummy variable for every four year time range (two consecutive waves) to control for any macroeconomic changes over time. 7 We also include various interaction terms. The complete list of our variables is in Table A .1.
Our main variable of interest is the widow dummy, which indicates the transition to widowhood (equal to one starting from when widowhood occurs onwards). Thus, β captures the average effect the shock of becoming widowed has on wealth. To check whether the response is gendered we include a female interaction term for widowhood. Among our regressors, we give a special focus to bargaining power, calculated as the ratio of the 7 Results available upon request.
wives' income to total household income 8 . If bargaining were the pivotal variable determining the portfolio and accumulation decision, then the widowhood transition should have no additional effect. If widowhood is still persistent in determining wealth transitions after widowhood, then the shock is an important cause of changes in asset trajectories, indicating that bargaining does not sufficiently explain how decisions of a couple change to become the decision of one person. 9 In order to capture preferences in portfolio choice, we also control for whether a person had been the financial decision maker. 10 The idea being that if someone became the financial decision maker after the spouses' death the portfolio would better reflect their preferences and we would expect to see more of an effect in their portfolio.
In the United States, a substantial financial burden for the elderly could be medical expenditures, thus we also include indicators of whether the respondent (survivor) and spouse have health insurance prior and after the event. Most elderly (over 65) are covered by Medicare, but it has sizable gaps in coverage, 11 thus, some people have supplemental insurance. Regardless of this, a sizable portion of the population is left vulnerable to substantial expenditures that could occur in the months before death and could affect the financial well-being of the surviving spouse. 12 We include controls for long-term insurance, government insurance (Medicare), health insurance and also whether the spouse had life insurance prior to death. The latter could also prove important for the analysis, as if the person who died subscribed to life insurance, the survivor would benefit from that income after the spouse's death.
The descriptive statistics for our two groups: women and men in the Appendix Table 2a and Table 2b indicate that men survivors are slightly older than women survivors in the sample and are more likely to be working.
Women survivors are more likely to have made the switch to being the financial decision maker compared to men survivors and they are more likely to have long-term health insurance. Men's deceased spouses are more likely to have had health insurance compared to women's deceased spouses.
Persistence of shock
In our empirical strategy, we also want to detect if the widowhood shock persists over time, rather than being absorbed just after death. To do so, we add a set of dummy variables for each year after the shock occurred, as follows (we avoid the subscript, for simplicity):
8 If the wife is the survivor then bargain=1 after death and if the husband is the surviving spouse bargain =0. Bargaining power may be decreasing (increasing) before death based on the contribution of spouses to household income. 9 We would have also liked to control for risk, but unfortunately it is not available for all waves. Research indicates though that even when risk preferences are included as controls, a large wealth gap remains unexplained (Neelakantan & Chang (2010) [16] ). 10 The financial decision-maker is the person making most of the financial decisions in the household. 11 It does not cover extended hospital stays, most long-term needs and until 2006 prescription drugs. 12 McGarry and Schoeni (2005) [14] estimate that medical out-of pocket expenditures per dying individuals over the last year of life average $5,684, which is significantly higher than for similar people that do not die that year and almost twice as high as in the year before death.
In this specification, we also include interaction terms in order to check whether there are any gender specific effects.
V. Empirical Results
In the empirical results, we observe average changes in wealth due to the shock and also over time. We check whether there are any racial specific effects and perform various robustness checks.
Net worth trajectories
In the first instance, we examine whether we observe a decline in the overall level of wealth due to the death of a spouse. In Table 3 there are five different specifications of our model. In column (1) we present our basic model (eq(1)), in column (2) we add bargaining power to the basic specification, in column (3) we add insurance coverage of the survivor and the deceased, in column (4) we estimate eq(2) by generating one dummy variable for each wave subsequent to the shock to capture the persistence of a shock and how preferences of the survivor, rather than couple preferences shape asset trajectories over time. We also add a dummy for one wave before shock (and its interaction with female), so as to take into account a possible effect before death capturing illness related decumulation behavior.
Let us first start from the transition to the widowhood status. In the first two specifications, where insurance variables are not included, the widowhood shock negatively shapes assets for women and men survivors (See Appendix Table A.1 for variable definitions). However, this negative impact is less pronounced for widows (albeit significantly only in one specification, column 2). On average, women tend to decumulate less after widowhood occurs, by suggesting that preferences of women are truly more inclined for a more pronounced accumulation pattern. Women are more inclined to save.
The picture changes when insurance coverage is added to the model (column 3). Long term insurance and government insurance, of both the deceased and the survivor do matter significantly in balancing the negative shock of the partner's death, which is no longer significant. The widowhood shock is thus no longer affecting the asset trajectories once the insurance coverage is taken into account.
We then moved to the transition after the shock, which is to examine the behavior of the survivor year by year after widowhood occurs (Table 3 , column 4). Evidence confirms, also in the long run, that each year after widowhood women accumulate more that when married, while for men the effect is negative and nonsignificant. The effect for women becomes prominent in the second wave after the shock (3 rd year) and remains significant for the most part suggesting that the shock of becoming a widow has a significantly different effect on overall wealth trajectories for women. While men tend to keep constant or decline their saving rate, women do show a higher attitude to saving after widowhood occurred. Put differently, when their preferences do not have to compromise with the husband's preferences, such as is the case for widows, women show a higher accumulation pace.
Column (5) checks for anticipation effects by including a dummy for the wave before the shock, which is negative, but not significant. The evidence proves the existence of different attitudes towards savings of women and men, as highlighted in Section II. If women did not differ from men in their preferences for asset accumulation, we would not expect a differential adjustment in saving patterns for widowers and widows after the shock, as is the case here. Women prefer to accumulate more than men when they manage their finances on their own.
Our other controls indicate that contrary, to our expectation the fact that one has become a financial decision maker after the death of the spouse does not have a significant effect in any of our specifications. It does have a negative coefficient suggesting that perhaps there would be some adjustment period on wealth levels due to the new responsibilities of wealth management.
Having children increases the accumulation pattern, but not significantly and no difference is observed between women and men. The effect of age is strongly nonlinear and in line with the life cycle predictions, highlighting a concave pattern of wealth over the life cycle. The effect of income is strong, positive and significant. If the surviving spouse is working this has a negative effect on accumulation compared to the situation if one is out of the labor force and retired.
We also want to rule out that, potentially, widowhood could be endogenous if death is anticipated by a long illness. We thus select a sub sample of survivors where death happened without a bad health status or illness that lasted few months (it was unexpected). Results are shown in Table 4 . Bargaining power keeps its predictive power and is in the same direction as for the whole sample. Women continue to show a positive accumulation pace after widowhood, but the coefficient becomes insignificant.
Any differential race effect?
Given that we are using a fixed effect estimation strategy, which does not allow specific effects excluding multiple interaction terms, we repeat our analysis for the main specification for net worth by race to identify whether there are any race-specific effects. The results can be found in Table 5 -7 for whites, blacks and Hispanics, respectively. We do not find any race specific effects for blacks and Hispanics, and the results are in line with the results in Table 3 for the immediate and persistent effect with the negative wealth shock being stronger for men than for women. We do observe that the immediate effect (although not significant) among the Hispanics is more negative for women, while for white and black women widowhood is less of a shock than for men.
VI. Robustness Checks
As a check, we take our pool of couples over 60 not experiencing widowhood and randomly assign a widowhood shock at wave `w' drawing 1000 draws from a uniform distribution. Next, we plot asset trajectories for these randomly assigned widows and perform the same fixed effect strategy, as in the main analysis of the previous section for net worth.
The figure below indicates that the wealth trajectories of randomly assigned widows do not exhibit the same paths of accumulation and decumulation as those of true widows suggesting that the event of becoming a widow/er is an exogenous event, which brings about specific behavior, which is nevertheless different for men and women.
Figure. Asset trajectories for couples over 60 with randomly assigned widowhood.
The results of the regression are in Table A. 3. The widowhood shock is not significant in any of the specifications.
VII. Summary
In this paper, we track asset trajectories that occur after a couple experiences a life shock, resulting from a death of a spouse close to retirement age. On the one hand, we expect these newly formed households to experience some type of vulnerability due to the fact that they are left on their own to manage the household finances (if they have never done this before). On the other hand, the survivor can shape decisions on how much to save and in which forms according to their own preferences without having to compromise with the preferences of the spouse.
Given that more than half of households at this age are headed by women, we argue that the ability to manage and generate adequate savings is crucial to their economic well-being and so we focus on the differences between women and men and how they deal with the shock.
Our hypothesis is that the accumulation pattern is likely to reflect preferences of the main financial decision maker (usually the husband). Once widowhood occurs singles can re-optimize their investment and saving decisions according to their own preferences, keeping in mind their retirement well-being. Given different behavior and preferences of women when it comes to investing, changes in the portfolio after the shock of widowhood will be observed.
We test this hypothesis by examining whether there is a change in the accumulation patterns for households that have experienced the shock of becoming widowed.
We find that the gender of the survivor shapes asset trajectories possibly reflecting differences in preferences.
Changes in bargaining power matter for the accumulation of wealth. The higher is the income of the wife, the stronger the accumulation pattern.
Overall, we find that there is an effect of widowhood on wealth immediately after its happening, but it is diluted and even disappears once other factors are controlled for health insurance in particular. Couples with health insurance are financially less vulnerable in the face of spouse loss, after which the wealth level is unchanged. Years after widowhood we observe that saving rate increases for women while is stable for men, revealing that female preferences differ more than the couple's ones when it comes to financial decisions. If the woman is the survivor, she will start a higher accumulation pattern over time after becoming a widow.
On the policy standpoint, the results of our paper could have important consequences for the pension industry in terms of designing products in-line with women investment preferences, as well as identifying the differential willingness to save among women and men after major life events. Savings products could be better tailored as to capture different propensity for save within the couple. Moreover, a role for (possibly backed by the public institutions) financial advice and fostering financial knowledge becomes essential in order to increase financial inclusion and reduce potential vulnerability to investments which do not necessarily reflect the preferences of each couple members. 13 13 See Borella and Rossi 2013 [3] . Note: we also added dummy variables (one dummy for every four year two consecutive waves) for all tables. Note: we also added dummy variables (one dummy for every four year time range, two consecutive waves).
Appendix Note
Inheritance and Wills
In the United States, only a few states are common property states in which an even 50-50 ownership of assets is considered in the event of divorce or death. In most other states, property belongs to you after your spouse dies only if your name was on the title or it was given to you via a will or you can prove that you bought it together. In practice, the surviving spouse usually cannot be left without anything and receives 1/3 to half of the property, which suggests that theoretically a drop in wealth could be observed following a death shock. A drop of wealth could also be observed, because wealth belonging to a deceased spouse could be put in an estate after which the actual split of assets would be determined. Death is also accompanied by large expenses, which could affect wealth levels. There are no taxes, state or federal for bequests made to the spouse. About 2/3 of people aged 60 and over write wills (and most often will writing is related to life events).
The characteristics of will writers are examined in Goettin and Martin 2001. The beneficiaries of those with wills and without wills did not differ much-suggesting that wills follow more or less the marital regime laws possibly with the spouse receiving most often the estate. [in any case we control for children] Intestate succession laws control who inherits property if no will exists. Many kinds of assets are not passed on by will:
life insurance proceeds, real estate, bank accounts, and other assets held in joint tenancy, tenancy by the entirety, or community property with right of survivorship, property held in a living trust, funds in an IRA, 401(k), or retirement plan for which a beneficiary was named funds in a payable-on-death (POD) bank account, and stocks or other securities held in a transfer-on-death (TOD) account. 
